Activated BRAF targets proximal colon tumors with mismatch repair deficiency and MLH1 inactivation.
BRAF, a serine/threonine kinase of the RAF family, is a downstream transducer of the RAS-regulated MAPK pathway and signals upstream of MEK1/2 kinases. Recently, activating mutations within BRAF have been reported in a high percentage of melanomas and colorectal carcinomas and shown to have oncogenic capabilities. Further, their association to mismatch-repair-deficient tumors has suggested the involvement of the RAS/RAF pathway in the tumorigenesis of microsatellite-unstable colon cancers, and that RAS and RAF mutations are alternative genetic events. We determined whether colorectal mismatch-repair-deficient tumors with BRAF mutations show a specific genotype when compared with tumors with wild-type BRAF, and whether they can be associated with a particular clinicopathological feature. Here, we report a striking association of BRAF, but not of APC, KRAS2, AXIN2, and TP53 mutations, with proximal mismatch-repair-deficient colon tumors and MLH1 hypermethylation. Our results support the hypothesis that proximal and distal colorectal tumors with mismatch repair deficiency harbor different genetic alterations, and we suggest that the involvement of the RAS/RAF pathway in colorectal tumorigenesis is differentially modulated according to tumor location and MLH1 inactivation.